Angiotensin-(1-7) protects from experimental acute lung injury.
Recently, recombinant angiotensin-converting enzyme 2 was shown to protect mice from acute lung injury, an effect attributed to reduced bioavailability of angiotensin II. Since angiotensin-converting enzyme 2 metabolizes angiotensin II to angiotensin-(1-7), we hypothesized that this effect is alternatively mediated by angiotensin-(1-7) and activation of its receptor(s). To test this hypothesis, we investigated the effects of intravenously infused angiotensin-(1-7) in three experimental models of acute lung injury. Animal research laboratory. Male Sprague-Dawley rats, Balb/c mice, and C57Bl6/J mice. Angiotensin-(1-7) was administered with ventilator- or acid aspiration-induced lung injury in mice or 30 minutes after oleic acid infusion in rats. In vitro, the effect of angiotensin-(1-7) on transendothelial electrical resistance of human pulmonary microvascular endothelial cells was analyzed. Infusion of angiotensin-(1-7) starting 30 minutes after oleic acid administration protected rats from acute lung injury as evident by reduced lung edema, myeloperoxidase activity, histological lung injury score, and pulmonary vascular resistance while systemic arterial pressure was stabilized. Such effects were largely reproduced by the nonpeptidic angiotensin-(1-7) analog AVE0991. Infusion of angiotensin-(1-7) was equally protective in murine models of ventilator- or acid aspiration-induced lung injury. In the oleic acid model, the two distinct angiotensin-(1-7) receptor blockers A779 and D-Pro-angiotensin-(1-7) reversed the normalizing effects of angiotensin-(1-7) on systemic and pulmonary hemodynamics, but only D-Pro-angiotensin-(1-7) blocked the protection from lung edema and protein leak, whereas A779 restored the infiltration of neutrophils. Rats were also protected from acute lung injury by the AT1 antagonist irbesartan; however, this effect was again blocked by A779 and D-Pro-angiotensin-(1-7). In vitro, angiotensin-(1-7) protected pulmonary microvascular endothelial cells from thrombin-induced barrier failure, yet D-Pro-angiotensin-(1-7) or NO synthase inhibition blocked this effect. Angiotensin-(1-7) or its analogs attenuate the key features of acute lung injury and may present a promising therapeutic strategy for the treatment of this disease.